Defining the Role of Technology Education by 
Its Heart and Its Heritage 

By Mark S. Snyder 


The Committee on Technological Literacy 
(CTL), a group guided by the National 
Academies of Science and Engineering, the 
Institute of Medicine, and the National Research 
Council, recently concluded that “it is in the 
best interest of all Americans to understand 
more about technology” (Pearson & Young, 
2002, p. 103). According to A. Thomas Young, 
the chair of the CTL, “the committee hopes 
technological literacy will be put ‘on the map’ 
and the way will be cleared for a meaningful 
movement toward technological literacy in the 
United States” (Pearson & Young, 2002, p. viii). 
The CTL recommended that governmental 
agencies set education policy to “encourage the 
integration of technology content into K-12 
standards, curricula, instructional materials, 
[etc.]” (Pearson & Young, 2002, p. 103). If this 
does, in fact, occur, then technology education 
offers a clear solution towards helping the 


committee realize its aims. 

This article was written from the perspec- 
tive that technology is a discipline of its own 
that is best taught through a variety of methods 
that necessarily include experiential learning. 

By definition, technological literacy is, and has 
always been, at the very heart of technology 
education. In fact, the phrase technological 
literacy is not new to this field — it has been in 
use since 1947. Although science and technolo- 
gy are closely linked, they are not the same; 
learning about science is not the same as 
learning about technology. Technology 
education has evolved from a discipline that 
mostly taught psychomotor skills to one that 
now emphasizes more cognitive as well as affec- 
tive learning principles. Nonetheless, a hands- 
on, problem-solving instructional method is the 
heritage that endures as one of the best ways to 
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help students learn about and fully understand 
technology. 

Of the Heart 

There are numerous definitions for the term 
technology . Etymologically, it is an adaptation 
of the Greek word tecnologia, which meant a 
“systematic treatment of grammar,” and was 
formed from the root tecnh, meaning “art” or 
“craft.” Therefore, in the sense most closely 
related to its origin, the expression is used to 
signify “technical nomenclature.” 

The Compact Edition of the Oxford English 
Dictionary (1971) identified a different use for 
the word, first applied around 1615. This defini- 
tion of technology is perhaps the most general: 
“a discourse or treatise on an art or arts; the sci- 
entific study of the practical or industrial arts” 
(p. 3248). In this sense, technology is consid- 
ered a body of knowledge, just as sociology is 
considered a field of study. DeVore (1980) 
posited that technology is indeed a discipline, 
which he defined as “the study of the creation 
and utilization of adaptive systems including 
tools, machines, materials, techniques, and tech- 
nical means and the relation of the behavior of 
these elements and systems to human beings, 
society, and the civilization process” (p. 4). 

Webster’s New World Dictionary of the 
American Language offers similar versions, as 
well as the following: “The system by which a 
society provides its members with those things 
needed or desired” (Guralnik, 1980, p. 1460). 
DeVore (1980) also recognized that technology 
exists as systems “ranging from tools, and their 
use, to the social impact and influence of tools, 
technics and products on the lives of particular 
individuals and groups” (p. 4). 

Specific artifacts developed by human 
beings for the advancement of material culture 
can also be thought of as technologies. The CTL 
stated: “Technology comprises the entire system 
of people and organizations, knowledge, 
processes, and devices that go into creating and 
operating technological artifacts, as well as the 
artifacts themselves” (Pearson & Young, 2002, 
p. 13). Johnson (1989) wrote, “Technology is 
best described as a process, but it is more com- 
monly known by its products and their effects 


on society” (p. 1). This observation is tenable 
and seems appropriate as an explanation for the 
prevalent modern perception of the term. 

Technology is also used at times to mean “a 
method, process, etc. for handling a specific 
technical problem” (Guralnik, 1980, p. 1460). 
However, in this case, the term technique seems 
more appropriate. Technique refers to the meth- 
ods of procedure, or way of using basic skills, in 
carrying out a technical or mechanical operation. 

The term technics describes the basic skills 
necessary for the utilization of techniques. 

DeVore (1980) defined technics as “specific tech- 
nical skills associated with a particular technolog- 
ical act or behavior” (p. 3). In 1989, Chant wrote: 

The proposed technics/technology distinc- 
tion has yet to find its way into much 
academic, let alone popular, discourse, even 
though it offers a way of tidying up some of 
the present confusion, and perhaps further a 
way of relating that confusion to the central 
historical relations of this volume. For if 
technics is identified with products and 
processes, this leaves technology as a form 
of knowledge, (p. 45) 

Chant’s (1989) application of the term 
technics is convenient, and yet it seems an over- 
simplification to contrast technics and technolo- 
gy. Admittedly, technology may be considered a 
form of knowledge, as when defined as the 
study of practical or industrial arts. However, 
technology is also an active discipline that 
requires a familiarity with technics and their 
application through techniques. Essentially, 
technics can be distinguished as a separate but 
integral element within the realm of technology. 

Language may, unfortunately, introduce an 
obstacle to the clear understanding of this dis- 
tinction. The book Man and Technics: A 
Contribution to a Philosophy of Life was an 
early study of technology by Spengler 
(1932/1960). In the translation from German, by 
Atkinson, the word technics was employed to 
describe Spengler’s philosophical view of tech- 
nology. The author was interpreted to say: 

Technics is the tactics of living, it is the 
inner form of which the procedure of con- 


flict — the conflict that is identical with Life 
itself — is the outward expression . . . Technics 
is not to be understood in terms of the 
implement. What matters is not how one 
fashions things, but what one does with 
them.... Always it is a matter of purposive 
activity, never of things, (pp. 10-11) 

Ellul’s (1954/1964) The Technological 
Society was originally published in 1954 under 
the French title La Technique ou Lenjeu du 
Siecle. In the translator’s introduction, 

Wilkinson interpreted this phrase literally to 
mean “Technology: The Stake of the Century.” 
Wilkinson continued by stating: “ Technique , the 
reader discovers more or less quickly, must be 
distinguished from the several techniques which 
are its elements. It is more even than the organ- 
ized ensemble of all individual techniques 
which have been used to secure any end 
whatsoever” (Ellul, 1954/1964, p. x). 

The French have since attempted to distin- 
guish between technics and technology. Daumas 
(1970/1976) wrote, however, “in French the word 
technologie has no absolute meaning. . .. It will 
nevertheless remain true that the equivalent 
English word, technology, embraces both the 
French words technique and technology’ (p. 93). 

In this discussion regarding the word 
technology and its related terms, it seems appro- 
priate to offer one more passage that contains 
the critical elements necessary to accurately 
define technology: “Technology is a body of 
knowledge and the systematic application of 
resources to produce outcomes in response to 
human needs and wants” (Savage & Sterry, 

1990, p. 2). This seems to be a tangible defini- 
tion that is concise yet complete. 

Mind Over Matter? 

The terms pure science and applied science 
have often been used as references to science 
and technology, respectively. Buchanan (1976) 
wrote the following: 

Attempts to sharpen the definition with 
derivative terms such as “pure science” and 
“applied science” have tended only to 
convert imprecision into confusion. 
However, it can be agreed that there is a 


distinction between science and technology 
in present-day practice, coinciding in 
general with fairly discrete professional 
groups, (p. 76) 

Price (1975) dedicated an entire chapter of 
his book Science Since Babylon to “The 
Difference Between Science and Technology” 
(pp. 117-135), and Chant (1989) summarized 
Price’s philosophical view of this concern when 
he wrote: “Technology is not applied science, 
but rather science and technology are parallel 
structures in a symbiotic, weakly interacting 
relationship” (p. 76). 

The juxtaposition of science and technology 
is an issue that has been discussed for centuries. 
As a result, a great deal of confusion has tran- 
spired regarding the distinction between the 
terms. Daumas (1970/1976) wrote, “Weighing 
these words science and technology against one 
another in a rather scholastic manner each histo- 
rian strives either to assimilate one to the other 
or on the contrary to oppose them in pretty 
muddled antitheses” (p. 93). Science and tech- 
nology have often incorrectly been used inter- 
changeably, and fairly strong opinions have 
developed regarding the perception of these 
concepts as separate entities. Lisensky, Pfnister, 
and Sweet (1985) wrote: 

In discussions of technology, one finds the 
terms science and technology used in com- 
bination, as if the one cannot be considered 
without the other. Historically, however, 
technology developed without reference to 
science. The social process that is technolo- 
gy arose empirically, either by accident or 
as a matter of common experience, (p. 8) 

The science/technology dichotomy can be 
perceived in a variety of ways. Ellul (1954/1964) 
thought technology was “auton- omous” and that 
“science had become an instrument of tech- 
niques” (p. 10). In his book John Dewey’s 
Pragmatic Technology, Hickman (1990) con- 
tended that Dewey viewed science as a “type of 
technology” (p. 11). Chant (1989) described 
what has been referred to as the linear sequential 
model of technological innovation, stating, 
“Science is on this account an independent vari- 
able, developing largely by way of its own 
internal intellectual dynamic; technology is a 
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dependent variable, pushed by scientific discov- 
ery and/or pulled by public and private need” 

(p. 42). Lisensky et al. (1985) promoted the view 
“that science is detached, concerned about 
knowledge for its own sake, while technology is 
more directly involved in the social process and 
is concerned about the solution of problems and 
application of knowledge to that solution” (p. 9). 
Johnson (1989) provided a sensible illustration 
of the relationship between science and technol- 
ogy in the following passage: 

Technology is also a technical process. It is 
different from science, whose role is 
understanding. Technology’s role is doing, 
making, and implementing things. The 
principles of science, whether discovered or 
not, underlie technology. The results and 
actions of technology are subject to the laws 
of nature, even though technology has often 
preceded or even spawned the discovery of 
the science on which it is based, (p. 1) 

Although the previous statement is a rather 
broad generalization, and contradictory points of 
view have been exemplified, this author accepts 
the premise of science and technology as sepa- 
rate, yet interactive and dependent, entities. 

Heritage: The Instruction of Technics 

From a historical perspective, the nomen- 
clature surrounding this field can become a 
hindrance since a wide variety of labels have 
been applied to systems for the instruction of 
technics throughout the past. Apprenticeship 
was the earliest such organized system and has 
lasted for millennia. Since the advent of civil 
control over education, mechanical schools, 
polytechnics, schools of industry, mechanics 
institutes, lyceums, manual labor academies, 
technical institutes, workingmen’s schools, 
manual training schools, sloyd schools, public 
school manual and industrial arts, and vocation- 
al schools have all been systems established 
essentially for the instruction of technics. 

In 1918, Crawshaw and Varnum described 
in their book Standards in Manual Arts, Drawing 
and Design the following point of view: 

Manual training as the term is used in this 
bulletin refers to the method by which 


industrial work is developed under school 
control. It signifies a plan by which hand, 
tool and machine work is made educative 
through a series of progressively develop- 
mental problems. 

Manual arts as herein used indicates the 
content of the several subjects which are 
included in a division of the school dealing 
with industrial work. 

Industrial education as used herein refers to 
the study of all or a branch of industry (a 
manual art) by means of the most approved 
pedagogical and industrial methods. It 
includes both information about and prac- 
tice in industry, (p. 5) 

The term industrial education has contin- 
ued to be used as a broad heading that has more 
recently included all forms of technical educa- 
tion that, as a group, derived their content from 
industry, whether their focus was vocational or 
general education. Manual training gradually 
evolved into manual arts, which, in turn, influ- 
enced the development of other forms of indus- 
trial education. There is no doubt that these 
areas of instruction contributed to the develop- 
ment of yet another system of instruction 
referred to as industrial arts. In 1934, Collicott 
and Skinner wrote: 

Industrial Arts has had its greatest develop- 
ment on secondary school levels. Here it has 
passed through two somewhat well-defined 
periods of professional growth and is now in 
the midst of a third. The first was “manual 
training,” where the emphasis was on hand 
skill, chiefly in woodworking. The second 
was “manual arts,” where the emphasis 
while still on skill, was extended to include 
the making of both useful and well- 
designed articles. The third is now 
“Industrial Arts,” where the intent is to 
include all of the old that was good, but to 
broaden out from the limitation of an 
emphasis upon manual skill alone to an 
enriched conception where more of the 
child’s interests and environment, and cer- 
tainly many of the other school subjects, are 
involved. (State Committee on Coordination 
and Development, 1934, p. 5) 


A similar passage by Bennett (1937) has 
often been cited to clear up confusion regarding 
the three terms used above to describe the 
slightly different approaches to technical 
instruction that chronologically overlapped dur- 
ing the early 20th century. It reads: “In the term 
industrial arts, the ‘industrial’ is emphasized; 
while in manual arts, the ‘arts’ is historically the 
distinctive word and, in the term manual train- 
ing, ‘manual’ is the important word” (p. 455). 
Although there were subtle differences between 
these three methods, they all represented a form 
of instruction that used “hands-on” methods of 
learning technology-based content as part of a 
broad educational experience rather than job- 
specific training. 

The emphasis of all these programs was on 
“learning by doing,” but the focus of the content 
was always based in, or on, technology. Techn- 
ology education evolved from, but is not limited 
to, this strong tradition of hands-on learning. 

The Inception of 
Technology Education 

In April 1947, a new interpretation of 
industrial arts, referred to initially as the “The 
New Industrial Arts Curriculum,” was imparted 
by Warner, Gary, Gerbracht, Gilbert, Lisack, 
Kleintjes, and Phillips. Warner introduced this 
new plan at the fourth session of the eighth 
annual American Industrial Arts Association 
(AIAA) convention held in Columbus, Ohio. 

For Warner, it was the next logical step in the 
advancement of his philosophy and practices. 
Warner and his proteges defined industrial arts 
as follows: 

Functionally, industrial arts as a general and 
fundamental school subject in a free society 
is concerned with providing experiences that 
will help persons of all ages and both sexes 
to profit by the technology, because all are 
involved as consumers, many as producers, 
and there are countless recreational oppor- 
tunities for all. (Warner et al., 1965, p. 41) 

Curtis wrote a review of Warner’s conference 
presentation that was printed in the June 1947 
issue of The Industrial Arts Teacher. He com- 
mented, “The presentation by Dr. Warner, and the 
interpretations that followed, completely rede- 


fined the position of industrial arts in general 
education in the public school, and solicited both 
re-evaluation of the present program and consid- 
eration of the implementation of the new” (p. 1). 

Olson (1963) said of this effort, “It was too 
far ahead of the times to gain general accept- 
ance, but like all advance thinking it has had its 
impact on the profession” (p. 15). Warner, him- 
self, had a slightly different feeling about the 
acceptance of the project as evidenced by the 
following which he wrote retrospectively: 

The result, as herein reported, was featured 
at the AIAA Convention of 1947 which I 
revived in Columbus, Ohio, following 
World War II, and where we were fearful of 
the outcome until the discussions which fol- 
lowed, when our findings were not only 
accepted, but praised on all sides. (Warner 
et al., 1965, p. 5) 

Eventually, “The New Industrial Arts 
Curriculum” became known as A Curriculum to 
Reflect Technology, with content that was 
“derived via a socio-economic analysis of the 
technology and not by job or trade analysis as of 
old . . .” (Warner et al., 1965, p. 41). It included 
six subject matter classifications: power, 
transportation, manufacturing, construction, 
communication, and management. Latimer 
(1981) summarized: 

For the most part, it remained a proposal, 
probably because Warner did not have the 
funds to promote and enhance it nationally. 
The plan was probably too far ahead of its 
time .... 

Even though the curriculum was never 
totally implemented, today there are many 
elements of The Curriculum to Reflect 
Technology present in educational systems 
throughout the United States, (p. 48) 

Gordon O. Wilber, the ninth president of the 
American Industrial Arts Association (AIAA), 
was another effective industrial arts educator 
with timely insight. He referred to the influence 
of technology in his book Industrial Arts in 
General Education when he defined industrial 
arts as “those phases of general education which 
deal with industry — its organization, materials. 
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occupations, processes, and products — and with 
the problems resulting from the industrial and 
technological nature of society” (Wilber, 1948, 
p. 2). Wilber also expressed the conviction that 
education was critical to the development of 
technology by stating: “If society did nothing 
more than transmit its culture there would be no 
progress or improvement. Education has the fur- 
ther objective, therefore, to provide for extending 
and improving the way of life” (p. 6). This could 
be accomplished, he believed, through instruc- 
tion that challenged the critical thinking skills 
of students. 

In 1951, Meyer, an associate professor of 
industrial arts and vocational education at the 
University of Florida, Gainesville, asked of his 
peers, “Industrial Arts — What Next?” Meyer 
knew that “every boy and girl, regardless of 
present interest or future occupation, is forced 
to an acquaintanceship with the products of 
technology” (p. 15). As a result he felt that 
“work with materials and toward a grasp of 
technology needs to be a part of the experience 
of every boy and girl” (p. 15). 

Technological Literacy — The Aim of 
Technology Education 

In 1948, Williams, who was a professor of 
education at the University of Florida as well as 
the vice president of the AIAA, declared that 
“Industrial Arts Faces a New Era.” In an article 
by that title for The Industrial Arts Teacher , 
Williams wrote the following: 

For a time the true educational concept of 
industrial arts was lost, and its position was 
relegated to a secondary place in the scheme 
of general education. Now, under the pres- 
sure of a complex technological society the 
narrow view of the manual arts concept is 
fast giving way to a more comprehensive 
and flexible interpretation of industrial arts 
or technology. That a crucial need exists for 
technological literacy is apparent, (p. 1) 

In suggesting one course of action, Meyer 
(1951) recognized that “as teachers of industrial 
arts, a field yet young in education, we have 
groped for truth and sought our role in leading 
youth toward a real and functioning technological 
literacy” (p. 16). Meyer continued by stating: 


Our problem is not that of substituting 
something new for something old. It is not 
to discard the classics in the interest of the 
technics — for this will destroy both. Our 
task is to provide the cultural matrix of the 
arts, the sciences, and the humanities so 
that the equally cultural technologies can 
find their rightful place and make their vast 
and vital contribution, (p. 16) 

The phrase technological literacy has since 
been employed unrelentingly by technology 
educators, which is appropriate since the devel- 
opment of technological literacy has been iden- 
tified as a major goal of the discipline. In 1968, 
DeVore wrote: 

In today’s world, when there is a greater 
need than ever before for technological lit- 
eracy, we discover the contemporary status 
of the industrial arts to be one of confusion 
and perhaps indecision, with a few notable 
exceptions. Teachers in the profession, how- 
ever, are becoming increasingly aware that 
the confusion is the result of our heritage, 
and indecision the result of inadequate 
perspective, (p. 1) 

In the 1983 Professional Improvement Plan 
of the America Industrial Arts Society, the 
transition from industrial arts to technology edu- 
cation was described as “a national concern,” 

“a mission for education,” and “a stimulus for a 
new curriculum with new goals directed toward 
technological literacy” (Starkweather, 1983, 
p. 8). The plan itself identified three major goals: 

I. Pursue the ideal form of industrial 
arts/technology education to ensure 
technological literacy of all people. 

II. Profit from personnel development 
exercises developing and nurturing 
programs that apply technology to 
societal problems. 

III. Exchange ideas and practices within 
and outside the profession to foster a 
positive, consistent view of industrial 
arts/technology education. (AIAA, 
1983, p. 4) 

According to the goals listed, the leaders of 


industrial arts education planned to improve the 
technological literacy of all people through 
innovative new programs that would involve 
more of the cognitive and affective content of 
technology and apply it to solve problems. 

There was also a successful movement under- 
way to change the name of industrial arts to 
technology education. 

In 1986, Loepp identified the need to 
increase the technological literacy of our 
citizenry as “an educational challenge.” He 
described six characteristics that a technologi- 
cally literate person should exhibit: the ability to 
recognize and use the appropriate technology in 
given situations; anticipate undesirable out- 
comes of the use of technologies; identify 
alternate courses of action if the technology 
fails; understand basic mechanical, thermal, 
fluidic, and electronic principles utilized by 
technologies; gather and interpret data, or 
information; and use basic tools, materials, and 
processes of technology. 

An individual who displays such capaci- 
ties has not only managed to develop 
fundamental psychomotor skills but also the 
cognition of many academic disciplines. 

Values are also important when making deci- 
sions regarding the appropriateness and 
outcomes of the utilization of technologies. 
Hopefully, in the future, such judgments will 
be made from well-educated perspectives. 
Technology education aims to provide learners 
with the opportunity to develop such capabili- 
ties as described above, and therefore 
contribute to the growth of society. 

Conclusion 

The CTL has recognized a need that tech- 
nology educators first identified nearly 50 years 
ago: Americans need to understand technology 
and become technologically literate. As the pro- 
fession has evolved, it has become evident that 
technology is and has always been the very 
heart of what we teach. 

The CTL also has distinguished a “capability” 
dimension of technological literacy that justifies 
the need for psychomotor learning by stating: 

Someone who is knowledgeable about the 


history of technology and about basic tech- 
nological principles but who has no hands- 
on capabilities with even the most common 
technologies cannot be as technologically 
literate as someone who has those capabili- 
ties. (Pearson & Young, 2002, p. 22) 

Technology education has taught about 
technology, through hands-on experiences, for a 
long time; most believe that to be the strongest 
aspect of its heritage. Another of the CTL’s 
conclusions is that education for technological 
literacy requires a multidisciplinary approach 
and suggests that technological literacy could be 
a “thematic unifier for many subjects now 
taught separately in American schools” (Pearson 
& Young, 2002, p. 23). Custer (2002), a technol- 
ogy teacher educator and member of the 
committee stated: “This should not be interpret- 
ed in any way as a devaluing of technology 
education. Rather, the committee clearly came 
to view technological literacy expansively, as a 
critical matter of national importance that inher- 
ently spans academic disciplines” (p. 6). 

American schools are being evaluated con- 
stantly and criticized for the quality of education 
that they provide. Although the majority of 
graduates do not pursue a postsecondary liberal 
arts education, almost every American student is 
prepared as if this were the expectation. The 
majority of curricula in our schools is based on 
knowledge we have established over centuries to 
be “truth.” While learning these truths is neces- 
sary, understanding how these truths have been 
applied to our society through technology is also 
valuable. Maybe there are better ways for students 
to learn these truths — or to learn them better. 

Perhaps, the field which has been continu- 
ously evolving into technology education 
has always been an essential educational 
enterprise that links classical knowledge to 
our culture. If this is true then a broad 
interdisciplinary approach involving tech- 
nology education should be considered a 
natural outcome of general educational 
practice. (Snyder, 2000, p. 36) 

Technology education has evolved to a point 
where it is uniquely positioned for meeting the 
aims of the CTL. The CTL itself stated: 
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“Technology educators are playing an increas- 
ingly important role in the development and 
delivery of technology-related content to stu- 
dents in K-12 classrooms, and technology teach- 
ers represent an important resource for attempts 
to boost U.S. technological literacy” (Pearson & 
Young, 2002, p. 80). Herein lies an opportunity 
for technology education to clearly define its 
role in the American education system. Its 
strength is its emphasis on the development of 
students’ capabilities through design and prob- 
lem-solving activities, but it must find its place 
among a broad interdisciplinary approach and 
address issues related to how students think 


about, and act on, technology-related issues. 
Technology education engenders the academic 
ideal of developing students who can think, and 
live, independently. Technology education also 
prepares students to apply knowledge and intro- 
duces new ideas and practices that enable indi- 
viduals to perpetuate the advancement and 
development of a strong, safe, well-educated, 
and technologically literate society. 

Dr. Mark Snyder is an associate professor 
in the Graphic Communications Department at 
Clemson University in Clemson, SC. He is a 
member of the Beta Chi Chapter of Epsilon Pi Tau. 
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